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diffuse subdural tumor E XTENSIVE longitudinal involvement of the spinal subdural space by a tumor without diffuse meningeal origin is unusual. We report a case of meningioma growing in this fashion and suggest methods of radiological recognition of this pattern of tumor growth.
Case Report
This 23-year-old man was initially examined in the summer of 1983, when he complained of progressive fight arm weakness. He had been well until 1977, when he noted episodic bilateral visual blurring. A diagnosis of optic glioma involving the chiasm and both optic nerves was made after appropriate investigation, and he received radiotherapy. In 1978, he noted a decrease in hearing, predominantly in the right ear. Right-sided hearing loss was marked, with a speech discrimination score of 12%. Following neuro-otological assessment, air cisternography was carried out and this revealed bilateral nonfilling of the internal auditory meati. In February, 1982, the right cerebellopontine angle was approached suboccipitally and an intracanalicular transitional cell meningioma was completely excised. There is no family history of neurofibromatosis.
In late 1982, the patient began to note increasing incoordination of the right hand and arm. He had to stop playing the guitar. Subsequently, he began to experience paresthesias in the fight arm and progressive "stiffness" of gait.
Examination. On initial physical examination, detectable abnormalities were confined to the nervous system. There were no cutaneous or subcutaneous stigmata of von Recklinghausen's disease. Visual acuity was 20/40 in the left eye and consisted of finger counting at 1 ft in the right. There was pallor of the right optic disc, and a right afferent pupillary defect. Hearing impairment remained unchanged from the period prior to excision of his right intracanalicular meningioma. Moderate diffuse weakness was present throughout both upper extremities, more on the right than the left. There was mild wasting of the intrinsic muscles of the fight hand. The biceps and brachioradialis jerks were reduced bilaterally, and all of the deep-tendon reflexes from the triceps caudally were exaggerated. Tone was increased in both lower extremities, more on the right than the left. The plantar responses were extensor bilaterally. There was unsustained clonus at both ankles. No abnormality of pinprick sensation was demonstrable, but joint position sense was slightly impaired in the upper extremities only. Gait was slightly spastic, particularly on the fight side.
Cervical x-ray films revealed no abnormality. Computerized tomography (CT) with intravenous contrast medium demonstrated a circumferential area of enhancement in the spinal canal extending from C-2 to C-7 ( Fig. 1 left) . Metrizamide myelography revealed a narrowing of the subarachnoid space to the point of almost complete block at the C6-7 level ( An axial CT scan with metrizamide ( Fig. l right) showed a circumferential narrowing of the subarachnoid space from C-7 to C-3, more marked on the right side. The compressing mass appeared to be extradural, and the subarachnoid space was irregular.
Operation. On July 1 l, 1983, laminectomy was carried out from C-2 to C-7, inclusive. On completion of the operative exposure, no extradural abnormality was evident, but the underlying dura was tense and nonpulsatile. Gentle palpation on either side of the cord with a dissecting instrument did not detect an anterior extradural mass. The right C-6 nerve root sleeve was noticeably thickened. The dura was then opened in the dorsal midline and a uniform, relatively soft, yellowishgray tumor was encountered. The midline dural incision was extended over the entire rostrocaudal extent of the laminectomy revealing tumor extending throughout the exposure. The tumor was transected in the dorsal midline to reveal a grossly normal subarachnoid space underneath. A frozen section of biopsy material identified the lesion as a schwannoma. With the aid of the operating microscope, the tumor was removed from the dorsal and lateral regions of the subdural space. The extreme anterior portion of the tumor was densely adherent to the ventral nerve roots and was therefore not removed. Duraplasty was carried out with sterile lyophilized dura.* Postoperative Course. The patient's postoperative course was uncomplicated; he could walk readily and was discharged from the hospital 9 days after surgery. examination, 12 months postoperatively, motor power in the upper extremities had improved, and individual finger dexterity had increased, allowing the patient to play the guitar again. The proximal upper extremities remained hyporeflexic, but the previously increased tone and deep-tendon reflexes in the distal upper and lower extremities had diminished. The gait had returned to normal and the patient was again able to run and to ride a bicycle. Pathological Examination. Plaque-like pieces of firm whitish tissue were cut through to yield radial slices. Microscopy showed bands of spindle-celled tissue with moderate to marked collagen content, focally or diffusely infiltrated with numerous lymphocytes (Fig. 3 left). Nuclei were irregularly rounded, pale-staining, and bulkier than those of Schwann cells or of fibrous tissue. Some sections showed small nests of meningotheliomatous cells in a background of vacuolated degenerative change (Fig. 3 right) . Staining for S100 protein was negative.
Electron microscopy showed meningeal cells with long lamellar processes and occasional desmosomes, lacking basement m e m b r a n e (Fig. 4) . A large extracellular compartment contained accumulations of collagen fibrils. The final pathological diagnosis was fibrous meningioma.
Discussion
Multiple meningiomas arising from neural crest tissue 3 are known to occur in neurofibromatosis. 4 In the present case, a cervical spinal meningioma was found extending circumferentially in the subdural space from C-2 to C-7, surrounding the cord but without any posterior or lateral attachment to the dura or arachnoid. An anterior attachment was possible and may have been present. 6"~z The focal enlargement of the right C-6 nerve root sleeve, however, raises the likelihood of a local origin at that site. The growth pattern, with diffuse circumferential spread within the subdural space, is unusual and to our knowledge has not been previously reported.
Other tumors may diffusely involve the subdural space but have extensive adjacent attachments. Meningioma en plaque may form a mantle about the spinal cord, but has an extensive dural attachment. 11 Metastatic and lymphoreticular neoplasms may involve the subarachnoid space, but usually have extensive associ-ated meningeal involvement. ~'9"~~ Meningiomatosis ~3 and neurinomatosis 8 likewise involve the subdural space after a primary arachnoidal involvement. Subdural lipomas have also been reported. ~ On occasion, metastatic tumors may have no obvious attachment to the dura mater or arachnoid. 7 The reason for diffuse subdural tumor spread in this case is unclear. However, the considerable degree of degenerative change within the specimen and its relative avascularity suggest the possibility that, with a limited vascular supply from a small anterior or root sleeve dural attachment, the tumor might have tended to become necrotic in its thicker areas, perpetuating a lamellar growth pattern. In this fashion, tumor could extend a considerable distance rostrocaudally over a prolonged period of time, before compromising the underlying spinal cord by pressure.
Radiological examination in this case revealed an irregularly compressed subarachnoid space. The compressing mass was erroneously believed to lie extradurally. An accurate preoperative radiological diagnosis has been made in subdural metastatic carcinoma. 9 When the tumor studs the arachnoid producing multiple nodular indentations of the myelographic contrast column, the diagnosis is relatively clear. 9"~~ Alternatively, when there is an appearance of either typical or atypical extradural block, the diagnosis of extradural compression may be made when the tumor lies in the subdural space. 2'5"9 Differences in density between tumor and normal extradural tissues appearing on enhanced or unenhanced CT might allow differentiation between subdural and extradural tumors, although we were not able to appreciate a distinction in the present case. Magnetic resonance imaging may prove useful in this situation. We wish to emphasize the need to explore intradurally when an anticipated extradural mass is not encountered at operation. This type of extensive circumferential subdural tumor growth, although rare, may mimic extradural compression.
